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© Blood sampling apparatus. 



© Apparatus for withdrawing blood from a tube (10) 
adapted to be introduced into a patient's blood ves- 
sel during blood pressure monitoring includes a 
branch line (23) connected to the tube (10), the 
branch line having two branches (29, 30). A storage 
syringe (35) is connected to one branch (30) of the 
branch line and a latex self-sealing cap (45) covers 
t-the other branch (29) to provide an IV site suitable 
^for penetration with a syringe needle (51) to with- 
#y%draw a blood sample through the IV site. The stor- 
©age syringe (35) brings blood to the intersection (48) 
<Oof the two branches of the branch line so that a 
<p sample may be withdrawn through the IV site. 
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BLOOD SAMPLING APPARATUS 



This invention relates to blood pressure moni- 
toring apparatus, and more particularly to appara- 
tus for removing samples of a patient's blood dur- 
ing a blood pressure monitoring procedure. 

Blood pressure monitoring apparatus is well 
known. It includes a catheter inserted into a pa- 
tient's blood vessel, a tube connecting the catheter 
to a transducer, a supply of saline solution con- 
nected through the transducer to the catheter and a 
flush valve connected in the line to the catheter. 
The system through the catheter is filled with the 
saline solution, the saline solution forming a static 
column between the patient's blood vessel and the 
transducer whereby variations in blood pressure 
are communicated to the transducer so that the 
patient's blood pressure is monitored in real time. 
The flush valve has a capillary through which the 
saline solution flows, very slowly, to the patient. 
The slow dripping of the saline solution prevents 
any clotting of blood in the catheter which might 
introduce an error into the monitoring of the blood 
pressure. The flush valve contains a bypass by 
which a rapid flow of saline solution can be intro- 
duced into the system as needed. 

It has been conventional to provide a site for 
withdrawing a blood sample. A stopcock is placed 
in series between the catheter and the transducer. 
The stopcock has a port that is normally closed by 
a solid plug (dead ender), the port being covered 
by a, dust cover. The procedure for drawing a blood 
sample through the free port on the stopcock has 
required the following major steps: The stopcock is 
shifted to block flow of saline solution from the 
supply and open ports between the catheter and 
the plugged port. The dust cover is removed and 
the dead ender plug is moved and carefully set 
aside to avoid contamination. A syringe is inserted 
in the opening created by the removal of the dead 
ender and about 2 cc mixture of blood and saline is 
withdrawn to remove the saline from the catheter 
and tube leading to the stopcock so that only blood 
is present at the free port of the stopcock. A 
heparinized syringe is inserted into the free stop- 
cock port to withdraw about 1 cc of blood. The 
stopcock is shifted to open the free port to the 
saline supply and block the port to the catheter. 
The free port is flushed, using the flush valve, with 
saline and the dead ender is replaced. The stop- 
cock is then shifted again to block the free port and 
connect the catheter to the saline supply. The flush 
valve then flushes the blood out of the tube and 
catheter, whereupon the system between the cath- 
eter and transducer is filled and ready for resump- 
tion of normal monitoring operation. 

The foregoing procedure has obvious disad- 



vantages. A number of manipulative steps are re- 
quired to obtain the blood sample. A number of 
chances for contamination of the patient's blood 
are presented in the opening of the port to bring 

5 the blood to the stopcock for sampling. Blood usu- 
ally drips from the sampling port. The exposure of 
attending people to the patient's blood is a matter 
of considerable concern because of the possibility 
of spreading AIDS, hepatitis and the like. 

w The objective of the present invention has been 
to provide a simpler system for taking samples of 
blood from the blood pressure monitoring appara- 
tus wherein the chance for contaminating the pa- 
tient is substantially entirely eliminated and the 

;s possibility of blood inadvertently contaminating the 
area around the patient is also eliminated. 

Apparatus in accordance with the invention for 
withdrawing blood from a tube adapted for connec- 
tion to a patient's blood vessel and to a supply of 

20 saline solution, a branch line being connected to 
the tube for removal of a blood sample is charac- 
terised in that the branch line has two branches, 
one branch of which is connected to a storage 
syringe, the other branch forming an IV site for 

25 temporary receipt of a sampling syringe, whereby 
the storage syringe may temporarily remove blood 
and saline solution from the tube to bring substan- 
tially pure blood to the IV site, whereupon the 
sampling syringe may withdraw blood from the IV 

30 site. 

The blood sampling operation, with the appara- 
tus of the present invention, is greatly simplified. 
The storage syringe withdraws approximately 2 cc 
of solution from the catheter and tube to bring a 

35 pure sample of the patient's blood to the intersec- 
tion of the two branches of the branch line, A 
sampling syringe is then introduced through the IV 
site to withdraw a sample. After the sample has 
been withdrawn, the storage syringe expels the 

40 saline solution back through the circuit to the pa- 
tient. The flush valve may then be manipulated to 
clean the system of any residual blood from the 
sampling process. 

From the foregoing, it can be seen that the 

45 manipulative steps are greatly reduced by the 
present invention. The system is not opened to 
atmosphere so that contaminants cannot be intro- 
duced through the free port. The possibility of 
blood from the patient escaping from the system to 

so contaminate the area around the patient is greatly 
reduced. 

Preferably means are provided between the 
cylinder of the storage syringe and its plunger so 
that when the plunger is withdrawn to draw saline 
into the storage syringe, no contaminants from the 
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atmosphere can contact the plunger and inadver- 
tently get into the system. The prevention means 
may consist of a flexible sleeve, preferably bellow- 
shaped, which is connected between the barrel and 
the plunger. 

The IV site is preferably covered by a self- 
sealing latex cap. The cap may have a central plug 
that extends up to the storage syringe branch to 
provide assurance that when the saline solution is 
brought into the storage syringe, the blood will be 
immediately adjacent the latex cap and accessible 
to the sampling syringe. 

Suitably a stopcock is connected between the 
tube and the saline solution supply, the branch line 
being connected to a third port of the stopcock. 
Means may be provided for selectively closing one 
port, while the other ports remain open. When a 
sample is to be taken, the stopcock is shifted to 
block the saline solution supply and so connect the 
branch line with the tube. Once the sample has 
been taken, the stopcock may be shifted to block 
the tube to allow the system to be flushed. 

The invention will now be further described by 
way of example, with reference to the accompany- 
ing drawings in which: 

Fig. 1 is a diagrammatic elevational view of 
one embodiment of the blood pressure monitoring 
apparatus of the invention; and 

Fig. 2 is a partial enlarged view, partly in 
section, of the apparatus of Figure 1. 

Referring to Fig. 1 one end of a tube 10 is 
connected via a catheter to the patient's arm. The 
other end of tube 10 is connected, by way of a 
blood sampling stopcock 1 1 . to a blood pressure 
transducer 12. The blood pressure transducer can 
be a disposable or reusable transducer such as are 
well known in the art. The transducer is connected 
to a monitor 13 by which variations in blood pres- 
sure can be viewed and recorded. The blood pres- 
sure transducer is connected to a flush valve 15, 
which is connected to a supply of saline solution 
16. The flush valve has a marine capillary tube in 
series between the saline supply 16 and transducer 
12 to assure a continued slow dripping of saline 
solution through the system to the catheter. A large 
bypass passageway is provided in the flush valve 
in parallel with the capillary tube. That large pas- 
sageway is normally closed and is opened by 
squeezing the operators 17 to greatly increase the 
flow of saline solution to the system. Thus far 
described, the apparatus is conventional and has 
been in use in hospitals for many years. 

The stopcock 11 has three ports 21, 22 and 23. 
The first port 21 is connected to the tube 10 
leading to the catheter. The second port 22 is 
connected to a tube 25 that leads to the transducer 
12. A T-connector 27 has three branches 28, 29, 
and 30. One of the branches, 28, is connected to 



the third stopcock port 23 which forms a branch 
line from the tube 10. 

Internally, the stopcock 11 has a valve rotatable 
by a handle 34 that can block the flow through any 
5 of the three ports 21, 22, 23. Normally, the projec- 
ting handle 34 points to the "off" position, that is. 
the blocked port. In the illustrated position of the 
stopcock, the port 22 is blocked while flow from the 
ports 21 and 23 is open. 
70 A storage syringe 35 is mounted on the branch 
30 of the T-connector 27. The storage syringe has 
a barrel 36 and a plunger 37. A bellows-shaped 
flexible sleeve 40 has one end 41 connected to the 
barrel 36. The other end of the sleeve 42 is con- 
75 nected to the free end 43 of the plunger 37. It can 
be seen that the sleeve keeps the plunger free 
from exposure from contaminants when the plunger 
is withdrawn to fill the barrel 36. 

The branch 29 is closed by a self-sealing latex 
20 cap 45. As best shown in Fig. 2, the cap 45 has a 
skirt 46 surrounding the branch 29 of the T-connec- 
tor 27. A central plug 47 extends through the 
branch 29 to the intersection 48 of the T-connector. 
A syringe 50 having a needle 51 can penetrate 
25 the self-sealing cap 45 to bring the needle into the 
intersection 48 of T-connector 27 for the purpose 
of withdrawing a sample. 

The T-connector 27 has its branch 28 fixed to 
the port 23 of the stopcock, for example by means 
30 of a solvent. The storage syringe 35 may be con- 
nected to the T-connector in any fashion and may 
include a conventional Luer lock indicated at 52. 

During normal operation, the stopcock 11 has 
its handle 34 overlying the port 23 so as to open 
35 the ports 21 and 22 to permit communication be- 
tween the patient's blood vessel and the transducer 
and to permit flow of saline solution from the sup- 
ply 16 to the end of the catheter via the flush valve. 
When a blood sample is to be taken, a proce- 
40 dure that may be performed many times during a 
day, the stopcock handle 34 is turned to the illus- 
trated position blocking port 22. At this time, the 
tube 10 and stopcock are filled with saline solution. 
The plunger 37 of the storage syringe 35 is with- 
45 drawn to fill the barrel 36 with the saline solution 
from the tube 10 until blood from the patient runs 
through the stopcock and into the connector 27. 
When the blood has presented itself in the connec- 
tor 27, the syringe 50 is inserted through the self- 
50 sealing cap 45 into the intersection 48. There, 
blood, substantially free of saline solution, is with- 
drawn. The sampling syringe 50 is then removed. 
The plunger 37 of the storage syringe is returned 
to its former position in the barrel 36 to expel the 
55 saline solution and blood back through the T-con- 
nector 27, stopcock 11, tube 10 into the catheter. 
The stopcock handle 34 is then returned to the 
position overlying port 23. The flush valve 15 may 
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be briefly manipulated to permit fresh saline solu- 
tion to flow through the bypass passageway to 
clean any residual blood from the tube 10. 



Claims 

1. Apparatus for withdrawing blood from a tube 
adapted for connection to a patient's blood vessel 

and to a supply of saline solution, a branch line 10 
being connected to the tube for removal of a blood 
sample characterised in that the branch line has 
two branches (29, 30), one branch (30) of which is 
connected to a storage syringe (35), the other 
branch (29) forming an IV site for temporary receipt 75 
of a sampling syringe (50), whereby the storage 
syringe (35) may temporarily remove blood and 
saline solution from the tube (10) to bring substan- 
tially pure blood to the IV site, whereupon the 
sampling syringe (50) may withdraw blood from the 20 
IV site. 

2. Apparatus as claimed in claim 1 charac- 
terised in that the storage syringe (35) has a barrel 
(36) and a plunger (37), slidable in and projecting 
from the barrel (36) and in that means are provided 25 
for preventing contamination of the plunger (37) 

and the interior of the barrel (36). 

3. Apparatus as claimed in claim 2 charac- 
terised in that the prevention means comprises a 
flexible sleeve (40) connected between the barrel 30 
(36) and the plunger (37) to keep contaminants out 

of the storage syringe (35). 

4. Apparatus as claimed in any preceding 
claim characterised in that a self-sealing latex cap 

(45) covers the IV site. 35 

5. Apparatus as claimed in any preceding 
claim characterised in that the IV site includes a 
plug (47) which extends to the first branch (30) so 
that when blood is brought to the intersection (48) 

of the two branches (29, 30) by means of the ao 
storage syringe, the blood will be adjacent the end 
of the plug (47) ready for sampling. 

6. Apparatus as claimed in any preceding 
claim characterised in that a stopcock (11) is con- 
nected between the tube (10) and the saline solu- 45 
tion supply (16), the branch line being connected to 

a third port (23) of the stopcock, means (34) being 
provided for selectively closing one port, while the 
other ports remain open. 
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